B-cell lymphoma, unclassifiable, with features intermediate between diffuse large B-cell lymphoma and classical Hodgkin lymphoma, is a diagnostic provisional category in the World Health Organization (WHO) 2008 classification of lymphomas. This category was designed as a measure to accommodate borderline cases that cannot be reliably classified into a single distinct disease entity after all available morphological, immunophenotypical and molecular studies have been performed. Typically, these cases share features intermediate between diffuse large B-cell lymphoma and classical Hodgkin lymphoma, or include characteristics of both lymphomas. The rarity of such cases poses a tremendous challenge to both pathologists and oncologists because its differential diagnosis has direct implications for management strategies. In this study, we present 10 cases of B-cell lymphoma, unclassifiable, with features intermediate between diffuse large B-cell lymphoma and classical Hodgkin lymphoma and have organized the criteria described by the WHO into four patterns along with detailed clinical, morphological and immunophenotypic characterization and outcome data. Our findings show a male preponderance, median age of 37 years and a mediastinal presentation in 80% of cases. All cases expressed at least two markers associated with B-cell lineage and good response to combination chemotherapy currently employed for non-Hodgkin lymphomas.
The term 'gray zone lymphoma' has been used to define a group of aggressive B-cell lymphomas that do not reliably fit into a specific diagnostic category. They represent a continuum between two or more well-characterized clinicopathological entities and show an overlap of morphological, immunophenotypic and molecular features that are traditionally used to separate Hodgkin lymphoma from nonHodgkin, large B-cell lymphomas. [1] [2] [3] The two recognized members of 'gray zone lymphoma' include those that show features intermediate between primary mediastinal large B-cell lymphoma and classical Hodgkin lymphoma, and diffuse large B-cell lymphoma and Burkitt lymphoma. [3] [4] [5] [6] [7] The overlap between primary mediastinal large B-cell lymphoma and classical Hodgkin lymphoma has been recognized for some time under the terms 'mediastinal gray zone lymphoma', 3, 5 or 'large B-cell lymphoma with Hodgkin-like features'. 8 More recently, gene expression profiling studies have demonstrated that the overlap in the expression of genes shared between primary mediastinal large B-cell lymphoma and classical Hodgkin lymphoma is significantly higher than that between primary mediastinal large B-cell lymphoma and diffuse large B-cell lymphoma. [9] [10] [11] [12] While these findings substantiate the previously described overlap in pathological features between primary mediastinal large B-cell lymphoma and classical Hodgkin lymphoma, they also indicate that the relatedness at the molecular level may not always be appreciable at the protein level. 13 These findings underscore the heterogeneity of this spectrum of lymphomas and the complexity in defining the criteria for diagnosis and classification. In acknowledgment of this recognized degree of acceptable uncertainty, the current World Health Organization (WHO) classification has introduced a borderline category termed B-cell lymphoma, unclassifiable, with features intermediate between diffuse large B-cell lymphoma and classical Hodgkin lymphoma. 2, 3, 14, 15 This category is designed to accommodate rare cases that show significant overlap or discordance between the morphology and the immunophenotype of primary mediastinal large B-cell lymphoma and classical Hodgkin lymphoma, with transitional features, taking into consideration the acceptable variation in morphology and immunophenotype that is typically exhibited by primary mediastinal large B-cell lymphoma and classical Hodgkin lymphoma. As stated in the WHO 2008 classification, we also considered in our study sequential and composite cases of both synchronous and metachronous types.
There are very few publications addressing the clinicopathological characteristics of B-cell lymphoma, unclassifiable, with intermediate features between diffuse large B-cell lymphoma and classical Hodgkin lymphoma. Most published reports predate the WHO 2008 classification. 7 The European Association for Hematopathology (EAHP) 2008 workshop report provides a series of cases classified according to the WHO 2008 classification; however, it does not provide sufficient clinical information, including clinical outcome data. 7 Two recent studies have reported clinical outcome information in cases occurring in the pediatric age group. 16, 17 Given the rarity of such cases and the difficulty they impose on diagnosis and classification as well as management of patients, additional studies are needed to fully understand the spectrum represented by this new WHO category of lymphomas. In this study, we present the clinicopathological features and outcome of a series of 10 cases of B-cell lymphoma, unclassifiable, with intermediate features between diffuse large B-cell lymphoma and classical Hodgkin lymphoma.
Materials and methods

Clinical Data
The present series includes 10 cases with the diagnosis of B-cell lymphoma, unclassifiable, with intermediate features between diffuse large B-cell lymphoma and classical Hodgkin lymphoma, as defined by the WHO 2008 classification. 3 All cases were retrieved from the archives of Consultoria em Patologia, a large anatomical pathology reference laboratory, located in Botucatu, São Paulo, Brazil, during the period of January 2008 to December 2010. Clinical information, such as presentation at diagnosis (mediastinal or non-mediastinal), staging according to the modified Ann Arbor criteria, treatment and clinical follow-up, were obtained directly from the treating physicians. Patients were treated according to the following protocols: CHOP (cyclophosphamide, doxorubicin, vincristine and prednisone, CHOP with rituximab (RCHOP) and ABVD (doxorubicin, bleomycin, vincristine and decarbazine).
Pathology Findings
In all cases, whole tissue sections from the diagnostic biopsy material obtained before the initiation of treatment were reviewed by three pathologists (GG, YN, CEB) (http://www.conspat.com.br). All cases had open biopsies performed and the available tissue was at least 0.5 cm in maximum size . The  WHO 2008 3 criteria were applied, and B-cell lymphoma, unclassifiable, with intermediate features between diffuse large B-cell lymphoma and classical Hodgkin lymphoma, was diagnosed if any of the following morphological and immunophenotypical patterns or combinations of patterns was present:
Pattern 1: Morphology consistent with classical Hodgkin lymphoma and immunohistochemistry showing expression of CD30 with or without expression of CD15, strong and diffuse expression of B-cell marker CD20 and/or CD79a, and/or expression of CD45.
Pattern 2: Morphology consistent with primary mediastinal B-cell lymphoma, but neoplastic cells expressing CD30 and CD15 or EBER (EBV) by in situ hybridization (ISH), or with the absence of expression of CD20 with CD45 positivity, or the absence of CD45 with positivity for both CD20 and CD30.
Pattern 3: Morphological features of overlapping areas that look like primary mediastinal B-cell or diffuse large B-cell lymphoma mixed with those with morphological features of classical Hodgkin lymphoma or the presence of many Hodgkin/ReedSternberg-like cells admixed in an otherwise morphologically typical primary mediastinal B-cell lymphoma with an aberrant immunophenotype such as CD15 expression or CD45 expression or CD20 intense/diffuse and CD45 negative; CD30 is usually positive and intense as in classical Hodgkin lymphoma or focal and weak as in primary mediastinal B-cell lymphoma.
Pattern 4: As the WHO classification suggests, we have included in pattern 4 those cases of composite lymphoma with well-defined areas of both classical Hodgkin and primary mediastinal B-cell lymphomas in the same lymph node, as well as synchronous classical Hodgkin lymphoma and primary mediastinal diffuse large B-cell lymphoma (involving different lymph nodes at the same time) and metachronous cases, with separate diagnosis of classical Hodgkin lymphoma and primary mediastinal B-cell lymphoma occurring a few years apart (metachronous or sequential composite lymphomas). In this last situation, classical Hodgkin lymphoma followed by primary mediastinal B-cell lymphoma is described as more frequent than the reverse chronological order.
The following morphological features were evaluated in each case: nodular growth with or without sclerosis; the extent and type of sclerosis (delicate, coarse or hyalinized); necrosis with or without neutrophilic infiltration; neoplastic cell types (large lymphoid cells, Reed-Sternberg-like cells, monomorphic, pleomorphic, centroblastic with amphophilic cytoplasm or clear cells); and type of cells in the background (lymphocytes, plasma cells, eosinophils, histiocytes, neutrophils). The neoplastic as well as the background cells were also evaluated by immunohistochemistry and ISH studies.
Immunohistochemistry and ISH
Immunohistochemical studies were performed using the Novolink polymer (Novocastra, Newcastle Upon Tyne, UK) as the detection system, and an epitope-retrieval method was applied as needed for each specific antibody; diaminobenzidine was the chromogen. The primary antibodies used in this study are shown in Table 1 . Paraffin sections were examined for the expression of Epstein-Barr viral RNA by ISH using the EBER-1 probe, as described previously. 18 
Fluorescence In Situ Hybridization
Fluorescence In Situ Hybridization (FISH) analysis was performed using a 3-mm-thick tissue section of the block, using probes specific for MYC, BCL2 and BCL6 rearrangements, as described previously. 19, 20 For the detection of breakpoints (splits) in the MYC and BCL6 loci, specific LSI Dual Color Break-apart Rearrangement probes (Vysis, Abbott AG, Abbott Park, IL, USA) were applied. The t(14;18)(q32;q21) translocation was analyzed using a commercial dual ISI IGH/BCL2 probe (Vysis, Downers Grove, IL, USA). The slides were evaluated using spectrum orange and spectrum green filters (Chroma Technology GmbH, Fuerstenfeldbruck, Germany) on a Zeiss Axio Imager M1 fluorescence microscope (Carl Zeiss AG, Jena, Germany) using the assistance of Isis FISH Imaging Software (Metasystems, Altlussheim, Germany). A positive case was defined when the mean number of positive tiles detected was 3 s.d. above the mean of a negative control (reactive lymphoid tissue). The threshold established was 2.19% for MYC, 15.9% for BCL2, and 2.2% for BCL6 (the mean of the negative control group was 0.73, 7.8 and 0.75%, respectively).
Results
The 10 cases analyzed included 9 men and 1 woman with a mean age of 40 years and median age of 37 years (range 15-85 years). Eight cases presented with mediastinal mass, one with axillary lymph node enlargement and one with retroperitoneal lymphadenopathy. Morphological and immunophenotypic features were divided into four patterns as described above (Tables 2 and 3) . One case that presented in the mediastinum (case 10) was classified as a sequential composite lymphoma (pattern 4), as the patient initially presented with nodular sclerosis classical Hodgkin lymphoma in the mediastinum, and 14 months later, the tumor relapsed as Aggressive unclassifiable B-cell lymphoma G Gualco et al a primary mediastinal B-cell lymphoma, again in the mediastinum. Information about clinical and laboratory findings, stage, bone marrow infiltration, treatment and outcome are shown in Table 4 .
Histological and Immunohistological Findings
The histological and immunohistological features of each case are summarized in Tables 2 and 3 and the overall immunoarchitectural pattern is presented in Table 4 . Pattern 1 was observed only in 1 case (case 1; Figure 1 ). The morphological features were typical of classical Hodgkin lymphoma: the tumor cells were large with an appearance consistent with classical Hodgkin (Reed-Sternberg, mononuclear variants and lacunar) cells and sclerotic bands delineating nodules. In some areas, confluent growth of Hodgkin cells resembling the syncytial Aggressive unclassifiable B-cell lymphoma Aggressive unclassifiable B-cell lymphoma G Gualco et al variant of nodular sclerosis classical Hodgkin lymphoma was seen, while in other areas, focal necrosis was observed. An inflammatory background of eosinophils, neutrophils and lymphocytes was present. The neoplastic cells expressed CD30 and CD15 and exhibited strong and uniform positivity for CD20. In addition, CD79a and CD45 were also positive. The small lymphocytes were mainly B cells with admixed small T cells. Pattern 2 was observed in cases 2 ( Figure 2 ) and 3. The morphological features of these cases showed a monomorphous infiltrate of confluent sheet-like growth of large cells with irregular nuclear contours and clear cytoplasm. Most of these cells showed multiple, peripheral small nucleoli, although a minority of these cells exhibited a single central nucleolus with immunoblastic features. Classic Reed-Sternberg cells were not seen. In case 2, diffuse areas of sclerosis surrounded groups of neoplastic cells and, in focal areas, well-defined bands of compartmentalizing fibrosis were also present. In case 3, the solid sheets of neoplastic cells were separated by delicate fibrosis that did not form collagen bands. The background composition included a moderate inflammatory infiltrate of small lymphocytes and histiocytes with a scarcity of plasma cells. Eosinophils were identified only in case 3. Focal necrosis without neutrophilic debris was observed in case 2. Both cases showed immunoreactivity for CD30 and strong and diffuse expression of CD20; case 2 also showed positivity for CD15 and CD45. In contrast, case 3 lacked CD15 and was focally positive for CD45. The background small lymphocytes were a mixture of predominantly T cells (60%) and B cells (40%).
Pattern 3 was observed in 6 cases (cases 4-9) (Figure 3 ). This pattern presented a wider morphological range, with intricate mixtures of features of both classical Hodgkin lymphoma and primary mediastinal B-cell lymphoma. The variation in cytological features ranged from medium to large cells with clear cytoplasm resembling centroblasts, whereas others resembled classical Reed-Sternberg cells; all were intimately associated with a diffuse and coarse fibrotic stroma. Case 5, in particular, showed a nodular architecture with very welldelineated nodules composed of thick fibrous bands. The inflammatory infiltrate was sparse with many lymphocytes and histiocytes, but fewer eosinophils and rare plasma cells. Focal necrosis without neutrophilic infiltrate was observed in cases 4, 6 and 9. There was a partial preservation of the lymph node parenchyma with hyperplastic follicles in case 4. In all cases with pattern 3, the neoplastic cells were positive for CD20, CD45 and CD30. A proportion of the Reed-Sternberg-like cells expressed CD15 in cases 5, 6 and 9, but the remainder of the cases lacked CD15. The neoplastic Reed-Sternberglike cells were also strongly positive for at least one of the transcription factors BOB1, PAX5 and/or OCT2. Originally, some of these cases were diagnosed as B-cell lymphomas with Hodgkin-like pattern by the referring pathologist (cases 5 and 7). EBV was present in 2 cases as demonstrated by the expression of LMP-1 protein and/or EBER ISH in cases 7 and 8 (Table 3) .
Pattern 4 was observed in 1 case (case 10) (Figure 4 ) as a metachronous classical Hodgkin lymphoma, followed by typical primary mediastinal B-cell lymphoma. The initial mediastinal mass showed typical morphological and immunophenotypic features of nodular sclerosis classical Hodgkin lymphoma with Reed-Sternberg and lacunar cells that exhibited positivity for CD30 and CD15 with focal, weak and heterogeneous expression of CD20, but lacked CD45. B-cell transcription factors were variably positive: PAX5 was weakly positive, with the typical pattern of classical Hodgkin lymphoma, whereas BOB1 and OCT2 were negative in this original biopsy. After 1 year, disease recurrence in the mediastinum showed typical features of primary mediastinal B-cell lymphoma. In this second biopsy of the mediastinal mass, there was a monomorphic proliferation of medium to large sized cells with round or ovoid nuclei and abundant clear cytoplasm. There were no ReedSternberg-like cells. The proliferation was associated with a diffuse fibrosis, with a minimal inflammatory infiltrate and no necrosis. The neoplastic cells were strongly positive for CD45, CD20, PAX5 and BOB1, with weak and focal positivity for CD30, and lacked CD15 and LMP-1. The findings were therefore typical of sequential primary mediastinal B-cell lymphoma in a patient with a previous diagnosis of classical Hodgkin lymphoma.
It is of interest that among the other immunohistological stains analyzed, 6 of 7 cases showed CD23 positivity in neoplastic cells. P63 expression was observed in 5 of 9 cases (56%). The expression of p63 was observed in both cases with pattern 2, in 2 of 4 cases with pattern 3, but also in case 1 that presented with pattern 1 resembling Hodgkin lymphoma. B-cell transcription factors BOB1, OCT2 and PAX5 showed a range of expression patterns: all three were strongly positive in 2 cases (cases 6 and 10 in second biopsy); PAX5 was positive in all 10 cases, except in case 4, in which a variable intensity from weak to strong was observed; all other cases displayed homogeneous and intense positive nuclear staining for PAX5. Weak/strong expression of OCT2 was observed in 6 of 8 cases and BOB1 in 4 of 10 cases. CD79a was also positive in all cases, MUM1/IRF4 in 6 of 10 and BCL6 in 5 of 9 cases.
All 10 cases lacked MYC, BCL2 and BCL6 rearrangements as assessed by FISH studies with appropriate positive controls.
Clinical follow-up was available in all cases, except in case 6. Two patients died: one due to sepsis in the initial phase of chemotherapy (R-CHOP) treatment (case 4) and the other due to progression of the disease 8 months after diagnosis (case 8), despite CHOP treatment ( Â 6 series). These patients also had high-stage disease (stages IVa and Aggressive unclassifiable B-cell lymphoma III, respectively). The remaining seven patients achieved complete remission with combined modality treatments as shown in Table 5 , with outcome periods from 10 to 28 months. Two of these patients (cases 5 and 7) also received bone marrow transplantation. One case (case 10), initially treated as 
Aggressive unclassifiable B-cell lymphoma
Discussion
Pathologists as well as hematologists have struggled with the challenges imposed by 'gray zone lymphomas' and have strived to appropriately classify as well as treat patients accordingly, although not always, successfully. In recognition of this dilemma, the WHO 2008 lymphoma classification addressed this problem by incorporating two borderline categories of aggressive B-cell lymphomas that cannot be Figure 4 For caption see next page.
Aggressive unclassifiable B-cell lymphoma G Gualco et al further classified. 3 In this study, we sought to address the clinicopathological and immunophenotypic features of 10 cases of unclassifiable B-cell lymphoma overlapping the spectrum between classical Hodgkin lymphoma and primary mediastinal B-cell lymphoma. Our findings show that these lymphomas span a wide age range, occur most frequently in the mediastinum and show an immunoarchitectural pattern that is most often a combination of morphological and immunophenotypic features of both classical Hodgkin lymphoma and primary mediastinal B-cell lymphoma/diffuse large B-cell lymphoma, although simultaneous as well as sequential composite lymphomas also exist in this milieu, as stated by the WHO 2008 classification.
Both classical Hodgkin lymphoma and primary mediastinal B-cell lymphoma are two well-established clinicopathological entities. 3 Typical morphological features of primary mediastinal B-cell lymphoma include the presence of fine compartmentalizing sclerosis, neoplastic cells with abundant clear cytoplasm and/or multilobated nuclei and the presence of large cells with Reed-Sternberg cell-like morphology. 21 The characteristic immunophenotype includes B-cell-associated antigens, with the majority of cases expressing BCL6, MUM1/IRF4, BCL2, CD23 and CD30, the last of which varies in intensity and is usually found in a subset of tumor cells. 22 Classical Hodgkin lymphoma is characterized by the presence of Hodgkin cells (ReedSternberg cells and its variants) that are positive for CD30, and in more than 80% of the cases, for CD15, associated with an abundant mixed inflammatory infiltrate. The separation between these two entities is not always clearcut, but extremely important for therapeutic decision making. 7 The overlap between primary mediastinal B-cell lymphoma and mainly the nodular sclerosis subtype of classical Hodgkin lymphoma includes clinical, pathological, genetic and molecular features. Both classical Hodgkin lymphoma and primary mediastinal B-cell lymphoma share several clinicopathological characteristics such as female predominance, presence in young adulthood as well as frequent manifestation as an anterior mediastinal mass. The identification of molecular links through gene expression profiling further support the hypothesis that there is likely to be pathogenetic overlap and that these two entities may indeed represent the opposite ends of a continuum. 16 Some studies have pointed out that despite the molecular overlap, protein expression in primary mediastinal B-cell lymphoma appears to resemble that of diffuse large B-cell lymphoma, not otherwise specified, compared with classical Hodgkin lymphoma, particularly with regard to B-cell-associated antigens, which are strongly and homogeneously expressed in both mediastinal and diffuse large B-cell lymphoma, not otherwise specified, but usually show weak and heterogeneous expression in classical Hodgkin lymphoma. 13 Quintanilla-Martinez et al 7 propose that the presence or absence of a single marker or its variability should not alone be exploited to render a diagnosis of B-cell lymphoma, unclassifiable, and that familiarity with the acceptable spectrum of morphological and immunophenotypic features should be taken into consideration. For example, the expression of strong CD20 alone is not enough for an otherwise classical Hodgkin lymphoma to be diagnosed as B-cell lymphoma, unclassifiable, with features intermediate between primary mediastinal B-cell lymphoma and classical Hodgkin lymphoma. In addition to the strong CD20, if the neoplastic cells were also positive for PAX5 and/or CD79a, then that diagnosis may be warranted.
Before the WHO 2008 classification, it was not always possible to classify accurately the borderline cases, and therefore, the inclusion of the B-cell lymphoma, unclassifiable, diagnoses in the WHO 2008 classification offers the pathologist a place to put difficult cases that cannot be further classified. Although this approach may make the pathologist more comfortable, it is imperative that a multidisciplinary team approach is used such that pathologists, hematologists/oncologists and radiologists are all closely involved in selecting an optimal treatment plan for the patient.
Our series of 10 B-cell lymphoma, unclassifiable, with intermediate features between classical Hodgkin lymphoma and primary mediastinal B-cell lymphoma were in accord with other published Aggressive unclassifiable B-cell lymphoma G Gualco et al series. 3, 15, 23 As described in the literature, our cases also showed male predominance (9 men and 1 women), mediastinal involvement in most cases (8/10 cases) in addition to which one case showed retroperitoneal adenopathy, while another exhibited axillary adenopathy. We organized these cases into four patterns based on clinicopathological and immunoarchitectural features, which allowed us to catalog systematically the spectrum of features in this spectrum of lymphomas. There was one case with pattern 1, two with pattern 2, six with pattern 3 (60%) and one with pattern 4. The morphology was variable, and although the most frequent morphological findings showed a mixture of features resembling primary mediastinal B-cell lymphoma, it also contained Reed-Sternberg cells and variants. Similarly, immunophenotypic features were typically aberrant for either a primary mediastinal B-cell lymphoma or a classical Hodgkin lymphoma: some cases presented with areas with the expression of markers typical of classical Hodgkin lymphoma and other areas typical of primary mediastinal B-cell lymphoma, while other cases presented with an intricate mixture of both immunoarchitectural patterns. In the study of mediastinal gray zone lymphomas presented by Traverse-Glehen et al,
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58% of cases corresponded to pattern 3 and is very similar in frequency to our cohort.
The most common immunophenotype included the expression of CD20, CD30 and CD45, in addition to which CD15 and EBV were expressed in a subset of cases. CD20 and CD30 were the two most frequent markers expressed and were present in all cases in our series. CD45 was absent in only 1 case, which was remarkable for morphological features consistent with primary mediastinal B-cell lymphoma (pattern 2). Our cases also showed a high frequency of expression of CD79a (8/8) and PAX5 (10/10) even in Reed-Sternberg-like cells. BOB1 expression was found in 40% (4/10) of cases; its positivity is typical of mature B-cell lymphomas, including diffuse large B-cell lymphoma, primary mediastinal B-cell lymphoma and nodular lymphocyte predominant Hodgkin lymphoma, but absent or weak in classical Hodgkin lymphoma, although Reed-Sternberg cells may also rarely express BOB1. 25 reported one case each. Two cases in our series were associated with EBV, both exhibiting pattern 3. One of these patients was also the only woman in our series and had high-stage disease (stage III) with retroperitoneal involvement. CD23 is frequently expressed in neoplastic cells of primary mediastinal B-cell lymphoma. 3 The expression of this marker in this lymphoma has been taken as evidence to suggest the origin of this lymphoma in 'asteroid' thymic B cells. 22 This marker is usually absent in classical Hodgkin lymphoma, and often lends support for the diagnosis of primary mediastinal B-cell lymphoma when typical morphological features and a B-cell immunophenotype are present. In our cohort, 5 of 6 cases were positive for CD23, with immunostaining in both monomorphically large and Reed-Sternberg-like neoplastic cells.
P63 expression has been reported in normal lymph nodes and in a subset of reactive lymphocytes in other tissues. 27 Among hematolymphoid neoplasms, P63 protein has been described as positive in some types of non-Hodgkin lymphomas including diffuse large B-cell lymphoma, not otherwise specified, 26, 28 primary mediastinal B-cell lymphoma 26 and anaplastic large-cell lymphoma, 29 but is absent in classical Hodgkin lymphoma. P63 expression was observed in 5 of 8 of our cases (63%), which is slightly more frequent than in the series presented by Eberle et al, 23 who found 49%. It is likely that P63 is expressed in cases biologically closer to primary mediastinal B-cell lymphoma and classical Hodgkin lymphoma, although among the five positive cases in our series, no particular pattern was preferentially involved.
We also sought to address whether FISH studies would be useful in detecting MYC-, BCL2-or BCL6-related rearrangements, which are not infrequently found in aggressive B-cell lymphomas, particularly diffuse large B-cell lymphoma. These rearrangements are especially pertinent to cases of B-cell lymphoma, unclassifiable, with intermediate features between diffuse large B-cell lymphoma and Burkitt lymphoma. Our cases, however, did not show these rearrangements.
The treatment of B-cell lymphoma, unclassifiable, with features intermediate between primary mediastinal B-cell lymphoma and classical Hodgkin lymphoma is a challenge because its rarity limits experience not only with diagnosis and subclassification, but also with therapeutic approaches, which are yet to be established. Of the nine patients on whom we obtained complete clinical information, all were treated with chemotherapy protocols similar to those used for non-Hodgkin B-cell lymphomas, and six were also given radiotherapy; one patient underwent bone marrow transplantation. Two patients, who were treated only with chemotherapy, had high-stage disease and succumbed to their lymphoma. At the completion of this study, eight patients were alive and free of disease, although the follow-up period was relatively short at 10-28 months. One patient who received ABVD for classical Hodgkin lymphoma with no response (case 9) underwent a repeat biopsy of the mediastinum, which showed B-cell lymphoma, unclassifiable, with features intermediate between primary mediastinal B-cell lymphoma and classical Hodgkin lymphoma; the regimen was altered to R-CHOP and radiotherapy, and the patient achieved complete remission. In general, our cases seem to reveal a better outcome than those described. This finding raises the important question of whether this category of lymphomas should be considered diffuse large B-cell lymphomas with aberrant immunophenotypes. Additional experience with larger cohorts of well-characterized patients over a longer follow-up period will likely be needed to unequivocally address this issue.
In summary, we presented a series of 10 wellcharacterized cases of B-cell lymphoma, unclassifiable, with features intermediate between primary mediastinal B-cell lymphoma and classical Hodgkin lymphoma that add to our understanding of a new and difficult-to-diagnose WHO category of lymphomas. Our findings confirm and extend previous observations in the literature and enhance the morphological and immunophenotypic spectrum of this category of lymphomas. Further studies are nevertheless indicated to fully elucidate the disease heterogeneity and the therapeutic options for patients with this borderline category of aggressive lymphomas.
